





JPRS 75704 
30 May 1960 


USSR Report 


ENERGY 


No. 15 








FOREIGN BROADCAST INFORMATION SERVICE 











wOoTE 


JPRS publications contein information primarily fram foreign newepapere, 
pefiedicals and books, bul alee from news ageney transmissions and broad: 
eaets, Materials from foreign-language sources are translated; those 
ftom op eat ge sources afe transcribed of reprinted, with the 
ortainge! phrasing and other characteristics retained, 


Headlines, editorial reports, and material enclosed in brackets (|) are 
supplied by JPRS, Processing indicators such as [Text] of [Reoerpt) in 
the first line of each item, of following the leet line of 4 brief, 
indicate how the original information wee processed, Were no processing 
indicator te given, the information wae summariced of extracted. 


Unfamiliar names rendered phonetically of transliterated are enclosed in 
parentheses, Words or names preceded by 4 question mark and enclosed in 
parentheses were not clear in the original but have been supplied as 
appropriate in context, Other unattributed parenthetical notes within the 
*244 item originate with the source, Times within items are as 
giver source. 


The contents of this publication in no way represent the policies, views 
or attitudes of the U.S, Government. 


JPRS ;uplications may be ordered from the National Technical Information 


Service (NTIS), Springfield, Virginia 22161. In ordering, it is recom 
mended that the JPRS qumber, title, date and author, if applicable, of 
publication be cited. 


Current JPRS publications @re announced in 
iseved seminonthly by the NTIS, and are li 


Sovcrmnent Printing Office, Washington, Se a 


iseued by the 
Indexes to thie report (by keyword, author, personal names, title and series) 
are available through Bell 6 Howell, Old Mansfield Road, Wooster, Ghic, 44691. 


Correspondence pertaining to matters other than procurement may be addressed 
2 a ee 1000 Worth Glebe Road, Arlington, 
Virginia : 







Soviet books and journal articles dieplaying « copyright 














JPR 75704 


10 May 1980 


Present, Future Energy Vee in Lithuenie 
rs — Interview, VALSTIBCIU LATERASTIS, 
BS GED FOO ccccccccccccccccccccccccecccccceccceeces 


GPA-Te-6, Three Gae Tranefer Unite laproved 
(s. —— et eara raraer⸗ 
LMA——— — 


leproving Reliability of Electrically Driven 
Gas Trenefer Unite 
(Ye. 8. Golubew, A. F. Ghkwte; GAZOVAYA PROMYSHLEIOST’ 
ED VED ceccccccccecceeeseeeeeoceeseeeccceececeeces 


Diepereed Hydrocerbone--Proepective Power Supply 
(¥. 1, Petrenke, et #1.) GAROWAYA 
BED FER cc © cccccccccccccccccccccccesceccs pecccccces 


Gee Reserve Distribution Ower the Medwerh'ye Field 
(Ye. ~ Benivekiy, et «1.; GAROVAYA PROMYSHLENNOST'. 
ED UEP eccccoccceecoeseeeoosoesseeeescseoeseseeoes 


Siberien Drilling Operations; Pressure Drop 
(A. ? Peetrow, ¥. ¥. Filin; SURENTYE, Feb 60) .... 


Hew Superheevy Drilling Mod 
(A. 1. Srimteev, et ol.) SURENIVE, Feb 80)......... 


Drill Nude on Sethelin Ielend 
GC. A. Th img DOMBWIVE, Feb BO) ccc cccccnnes 





-a- (ttt =~ USER ~ 37) 


7 











Comenting Teehnelegy in Flelde With Abnormally High 
Bed Pressure 
(A. A. Teybin, et oh; BOREWIVE, Feb 80) ©... 6 ccccues 


Vrengoy Depoeit Vielde Gee Condeneete 





Oil Prodvetion Dierupted ot Leninneft' Fields 
(A. Amivow, ot al) VYRMRA, 27 Mar OO) ©. ccc cc cccues 


Gee Line Conetruction Encounters Some Delaye 
(Yuriy Kee'win, PRAVDA, 3 Feb OO) ccc cc ccccnnnes 


Hew veese! Reporte for Ceepien Drilling 
(PRAVDA, 10 Mar 80)... .., TYTTITITITITITITITITT TT TT 








ELECTRIC POWER 


PRESENT, FUTURE ENERGY USE IN LITHUANIA 
Vilnive VALSTINCTU LAIKRASTIS im Lithuanian 22 Dee 79 p 4 


|The conversation of the VALSTIBCIU LAIKRASTIS correspondent with Alrigred 
Strumbe, deputy chief of the Central Administration of Energy Production 
and Electrification of the Lithuanten 88h) 


{Text} [Question] The electric power stations of Soviet Lithuanis produced 
thie year more than 11 billion kilowatthours of electric energy. Tell ue, 


please, te it enough for our republic’ 


|Anewer) In the development of the republic's industry and agriculture, 
the electric energy te being developed on « priority basis. it ise under- 
etandable, energy ie the baste of our economy. 


Until now we produced more electric energy then we consumed, and we used 
to give the surplus to the republice belonging to the Northwestern Electric 
Peergy Syetee of the USSR. And now we hawe reached the balance point: We 
ourselves wee 411 the energy produced. By next year we will heave to borrow 
electricity from the neighbors. 


Netureliy, sot for long. Plene ere made to build in Vilnius « large therm) 
electric power etation; new capabilities will aleo be added to the electric 
power etetion of the Masetkial of] refinery works. However, only after the 
nuclear power etation in ignaline begine functioning will the republic be 
able to prowide electric energy for the long reage plene. 


By the way, | would like to point out thet during the course of one year 
150 times more electricity is produced in Lithuente now then it was during 
the finel yeare of the bourgeois edminietration. 


(Question) Bot long ago I hed the opportunity to vieit the construction 
site of the nuclear power station in Ignaline. Most noticeable ie ite 


gigentic ecale.... 


[Anewer) The nuclear power eteation in igneline, which te being constructed 
im conformity to the decrees of the 24th CPSU Congress, ie indeed unique. 











There te no equal in the world, In each of ite reactors could "fit" almost 
the whole VRE [expansion unknown) of Lithuania! The nuclear giant will 
produce 21 billion kilowatthours of electricity per year--almost twice as 
much ae te produced by all the energy power etationse today, 


(Question) Why te « nuclear and not 4 themal power station being builitc? 


|Anewer) The republic brings in all the fuel from distant economic regions 
of the country, Keeping in mind that 4 great deal of it is needed (the 
electric power worke of Elektrenai alone use about 50,000 tank-care of black 
oll annually), it te easy to imagine the cost of fuel delivery, Nuclear 
fuel, of course, ie incomparably more ive but very little of it te 
needed. Therefore, while to build « nuclear power station coste more than 

@ reguler electric power station, these expenses will be soon recovered: 

The cost of one “nuclear kilowatthour” will be almost | and 1/2 times less. 


Besides, & pumpsetorage electric power station which will become 4 peculiar 
electric energy “bank,” ie already under construction in Kaisedorial rayon. 
During the might, when the plante are idle and there is electric energy 
surplus, the pumpetorage electric power station uees it to raise the water 
from Kaunas sea to very great heights; during the day the freed water, as 
in « hydropower electric etation, will reproduce the energy spent. 


(Question) And how is the availability of electricity being increased in 
rurel areas’ 


|Anewer) For personal, housekeeping purposes, the rural resident consumes 
now almost a6 auch electric energy ae the city resident. Therefore, accord- 
ing to the calculations of sociologists, a family using electric appliances 
saves 700 hours of personal time each year, whic’ .an be used for self- 
education, rest, etc. A washing machine and « refrigerator alone save 200 
houre: 


In terme of electric power use for production, the agricultural worker is 

still quite behind the industrial worker. The difference, however, is 

gradually decreasing. It ts hoped that next year every worker in agricul- 

ture will be “seetered” by 54,000 kilowatthours. Let us compare: In 1965 
thie index barely reached 400 kilowatthours. 


The use of electric power in agriculture in general increases 1 and 1/2 
times faster then in industry. Electric power is now being used in almost 
all agricultural tasks. Three hundred fifty thousand electric motors in 
use in roerel areas help to clean and dry the grain, milk the cows, water 
the fields, clean the stables, and so on. Presently, energy specialists, 
together with agricultural workers, are searching for methods to expand 
the application of electric energy in thermal processes; in the preserve- 
tion of feed, for instance, in the heating of cattle farms. This is very 
important because the creation of an optimal microclimate enables one to 
decrease not only the cost of labor but aleo the use of feed, 








[Question] And what is being done to increase electric energy's reliability? 


|Anewer) In carrying out the decree of the CPSU CC and the Council of 
Minietere of the USSR, "The meane for further development of agricultural 
electrification,” during thie five-year plan, the employees of the republic's 
energy services have already laid several thousand new electric supply lines. 
Electricity supply wae greatly improved through the 330 kilowatt lines be- 
tween Kaunas and Grodno and between Klaipeda end Lepuje, which were put in 
service several years ago, Quite « few substations in the rayons are now 
being fed not by 4 single but by a cireuit line. This helps to avoid pro- 
longed electric supply failures. Much is being done to improve the low ten- 
sion electric supply lines in rural areas. Since the beginning of the five- 
year plan, for inatance, 6,000 kms of defective lines and more than 10,000 
power poles have been replaced. We strive to do away in the near future 
with all the emergency low tension lines in the rural areas. 


Electric power is 4 great national treasure. It must, therefore, be used 
rationally, thriftily and economically. Economic executives, specialists 
and energy specialists must do everything to assure that each kilowatthour 
brings the most benefits. 
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UDC 621.4386.621.431.75.001.12 
GPA-TS-6, THREE GAS TRANSFER UNITS IMPROVED 
Moscow GAZOVAYA PROMYSHLENNOST' in Ruasian No 12, bec 79 pp 8-11 
[Article by &. G. Sokolov, Yu. F. Komlyk, V. P. Parafeynik) 


[Text] Such characteristics of the GPA-Te-6,3 gas tranefer unite ae the 
possibility of building stations without significant capita) expenditures, 
high level of plant prefabrication, portability, the presence of a full-head 
booster and high-rpm aircraft drive insures significant advantages over the 
Soviet unite of other types for construction of line and booster compression 
stations under various climatic conditions and the construction of under- 
ground gas storages. 


The GPA-Te-6,3 gas transfer units is a device, all the assemblies of which 
are in containers. Provision is made for modular delivery to the custo- 
mer with a high degree of plant prefabrication which, as a result, signifi- 
cantly reduces the installation and start-up time of the compressor stations. 


The comparatively low specific metal consumption, the specific intake of 
power and the specific area occupied by the installation distinguish this 
unit advantageously from the unite which have a general-industrial type gas 
turbine drive (eee Table 1). 


The advantages of the modular-container gas transfer units (GPA) have a spe- 
cial effect on the lowering of the specific capital expenditures and accele- 
ration of the introduction of the compressor stations into operation. The 
reduction of the time required to introduce the ..mpressor stations into 
operation with the GPA-Te-6,3 type unite by comparison with the compressor 
station equipped with unite with general-industrial type gas turbine drive 
significantly decreases the times for assimilation of capacity in the gas in- 
dustry and insures the design conditions of operating the gas lines. As for 
the latter, the most effective in thie respect will be the application of the 
new versions of the GPA-Te-6,3 type units developed at the present time for 
the booster compressor stations, especially in depleted fields. 


The series production of the GPA-Te-6,3/56 transfer pump has been realized 
since 1973. During the process of completion and experimental operation of 
the unit a number of structural and technological deficiencies were 














discovered: wear of the end seale of the pump ae 4 result of an insufficient 
degree of purification of the process gas and ofl in the sealing system, 
limited reserves of the network water purifiers, lesking of the pump housing 
through the horizontal eplit, failure of the bearing assembly of the power 
turbine, low operating reserve of the drive geare of the main pump of the 
lubrication system, leakage of of] out of the air oll-coolere and the torsion 
bar housing, and so on. 


The elimination of the indicated deficiencies was provided for by introducing 
4 number of new technical designe. 


it must be noted that the GPA-Te-6,3 type unite do not have Soviet analogs, 
and they have been assimilated in our country for the firet time. Accord- 
ingly, the Ministry of the Gas Industry and adjacent ministries have organ- 
ised efforte at further improvement of these units, which is constantly being 
accomplished. 




















Table 1 
A-Te- | GT-6-750 of M3142 
Indexes 6,3/56 | the Urale tur4 General 
bomotor plant | Electric 
Specific powes intake, 32.14 32.37 32.08 
kilowatte/m’/min 
Specific consump- 268 375.64 354.73 
tion kg/m” /min 
Specific area, m@/a*/ain 0.149 0.222 0.158 
Fuel gas congumpt ion 2360 2600 -- 
(rated), a°/hr 


Note. The calculation of the epecific indexes was made under 
comparable conditions without VOU, exhaust pipe and container 
of the unit using the data of the VNligaza Institute. The 
fuel gas consumption is determined by the results of testing 
the Te~6,3/56M gas tranefer unit with a lower heat of combus- 
tion of the fuel gas of 86578 kcal/a”’. 


Considering the accumulated experience, a set of measures has been developed, 
approved by the ministry leadership and introduced, which provide for improv- 
ing the structural design of the unit, provision of spare parte and materials, 
and improvement of the maintenance and repair services at the compressor sta- 
tions. 


The introduction of the planned measures at the compressor stations is being 
realized by information letters and bulletins prepared by the developer or- 
ganization and coordinated with the manufacturing plant and the Orgenergogaz. 
Along with the information letter, the developer organization sends 4 set 





of design and process documents to the Orgenergogaz, which distributes it 
through the corresponding producticn associations of the Minietry of the Gas 
lnduatry to each compressor station for use. 


The introduction of noted measures on the newly produced unit ie carried out 
in parallel, The developer organizations correct the technical documenta- 
tion by which the manufacturing plante realize series production. 


Significant work with reapect to improving the GPA-Te-6,3 unite is being done 
by the efficiency experts among the industrial, engineering and technical 
workers both directly at the compressor atations and at the manufacturing 
plante. 


In 1975-1978 measures were incroduced at the cowpressor stations which have 


a Gignificant effec. on raising the level of reliability and operation and 
maintenance of the unite. 


The most significant of them can be considered to be the following: the 
finishing of the automation system, introduction of the IV-500ST vibration 
measuring equipment, inetallation of the modified torsion bar housings, re- 
placement of the copper pulse tubes by steel ones, improvement of the struc- 
tural design of the snail-case exhaust housing and diffuser, improvement of 
the seal and operating reliability of the gas and oil systems, the introduc- 
tion of a new design for the air line to blow the stator of the free turbine, 
improvement of the structural design of the sealed adapter between the engine 
compartment and the intake chamber, introduction of the modifed design for 
the rear bearing of the power turbine, and so on. 


The improvement of the GPA-Ts-6,3/56 unite during operation and maintenance 
and series production has increased their reliability significantly. This 
is confirmed by the operating data on the unite for 1977-1978 in three 
associations of the Ministry of the Gas Industry (see Table 2). 


From Table 2 it is obvious that in 1978 the time worked per failure more than 
doubled. 


In 1978 individual compressor stations of the Ministry of the Gas Industry 
achieved results which exceeded the corresponding mean indexes of the gas 
transfer unite with gas turbine drive of the general-industrial type. Thus, 
in 1978 the following average time worked per failure was achieved at a num- 
ber of compressor stations: 8720 hours at the Shemordan compressor station; 
6030 hours at the Perm' compressor station and 4994 hours at the Votkinsk 
compressor station. The presented data indicate significant reserves to in- 
crease the operating efficiency of the units as a result of improving their 
operating level. 


Since the second half of 1977 the Sumy Machine Building Production Associa- 
tion imeni M. V. Frunze has introduced the GPA-Ta-6,3/56M into series produc- 
tion. By comparison with the previous version it has a number of advantages 
insuring higher reliability indexes. 











A significant amount of effort ia being aimed at improving the GPA-Te~6,3/56. 
It ie being performed at the present time by direct contracts with the Gor'= 
kiytraneget Association. The basic projects are as follows: improvement of 
the end seale of the pumps in order to reduce the of] losses; improvement of 
the control and measuring inetrumentse and automation equipment systema; re- 
duction of the erosion wear of the impe) 4; introduction of the enail-case 
housing with ejection cooling, remote ty». -emperature regulators (RTP-32, 
RTP-60) providing for automatic of] temperature regulation at the entrance to 
the engine and the pump; the development and inetroduction of a process for 
purging the gae~air channel of the gas tranefer unit. 


The operating conditions of the gas tranefer unit at the compressor stations 
are being investigated to develop recommendations for most efficient opera- 
tion and maintenance and the creation of the required versions of the direct- 
flow section of the pumps, including a 1.5 pressuie ‘ooster stage. 











Table 2 
| Gor'kiy | Orerburg , Len- 
tadense tranegaz | transgeaz | transgaz 
. | 
Total units in operation 22 J 
15 13 
Time the units spend, hours: 
in operation 313985 64306 © 32406 
332332 64585 46790 
in forced idle time _14529 3139 _4032 
11639 2697 5798 
Time worked per failure, hres — 
— — ee | the 
Availability 0938 0.953 
0. 0.960 ie 


Note. The data for 1977 are presented in the numerator, and 
for 1978, in the denominator. The indexes are determined by 
the data from the production associations of the Ministry of 
the Gas Industry. 


The effective solution of many problems connected with improving the series 
manufactured and maintained gas transfer units is promoted by the creation 
of an experimental finishing full-scale test unit on which a great deal of 
work is being done to improve the technical level of the assemblies and 
systems, to create and assimilate new versions of the GPA-Ts-6,3 type units. 


In particular, in accordance with the recommendations of the Interdepartmen- 
tal Commission in 1979 a large volume of design work was done with respect 
to further improvement of the GPA-Tse-6,3/56M unit under series production 
conditions. 











The structural design of the panel-type container Sas been developed and in- 
troduced which provides for the application of two-ton hoists in the pump 
compartment, regulation of the cooling air flow rate through the engine com- 
partment, and a higher level of. repairability of the unit. The new design 
of the container corresponds to the requirements of technical aesthetics. 


A new design of the ofl] cooler module providing for emergency drainage of 
the o11 and automatic cleaning of the air and protection against dust are 
used in the ofl system. The filters in the lubrication system and seals 
will be replaced without shutting down the unit. <A number of measures ar— 
being introduced with respect to lowering the noise level during operation 
of the unit, in particular, as a result of muffling the noise of the VOU fan 
and the entrance of the air scoop for cooling the stator of the free turbine 
of the aircraft drive. 


The system of control and measuring inetruments and automation equipment has 
been significantly improved with respect to the schematic design, structural 
elements and control structure. The new structural design of the panels 
corresponds to the requirements of ergonomice and technical aesthetics. 


The positive experience of operating the unite under various climatic condi- 
tions, the assimilation of series production of the modified GPA-Te-6,3/56M 
will in the near future make it possible to solve a problem of great 
national economic importance -- the creation of a parametric series of the 
GPA-Te-6,3 type unite for various purposes with standardization level. 


The analysis of the announced demand of the gas industry and the preliminary 
design development indicate that on the basis of the GPA-Ts-6,3/56M it is 
possible to create a parametric series of standardized booster unite with 
pumping pressure of 17, 28, 41 and 66 kg/cm*, a power of 6.3 mWt and a 
pressure boost of 1.45 to 1.7. 


The developer organizations and the manufacturing plants have attacked the 
practical realization of this goal. A test model of the GPA-Te-6,3/66 has 
been manufactured and installed for testing. The purpose of the tests is 

to evaluate the technical possibilities of the creation (on the basis of the 
series unit) of the reliably operating unit for transferring natural gas 
containing a significant amount of hydrogen sulfide. During the teste it is 
necessary to check the fitness of a number of the pump assemblies, the oil 
system, the control and measuring instruments and automation equipment in an 
environment of hydrogen sulfide. The GPA-Ts-6,3/40 is being designed, and 
an experimental model is to be built in 1980. 


Work has started on the creation of a cooling unit with aircraft type drive 
with a cooling capacity to 16 million kcal/hr based on the GPA-Ts-6,3/56M. 
The unit is designed to support the operation of gas mains in permafrost re- 
gions. 


The creation of the GPA-Ts-6,3/56 type units with full-head booster in a 
housing with horizontal split is a great achievement of Soviet compressor 
building. The presence of a horizontal split in the pump housing with 
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~eonteiner composition of the wil wae « significant advantage during 
kon it. Accord . t appeare expedient simultaneously 
type pump to manufacture and test an ex- 
pump if 4 series housing. The sssimilation 
ation would make it possible to etandar= 
whit with the series walt and at the same 
eoet benefit both in series production and in 
the same time the aesimilation of the “barrel” 
te the creation of the multistage designe of 






large underground natural storages will estate goal of 
eecimileting the production of Soviet wite with 100-120 ke/ gee turbine 
boosting stage. Ae the calculated analyeis 
shows, the creation euch waite ie expedient on the beastie of the series 
and newly assimilated GPA-Te-6,). 


The experience in the design of the sodular-container unice considering 
various climatic conditions indicates that the creation of an all-purpose 
wait satiefying all the operating requirements under the conditions of Gen- 
tral Asia and the Far Worth ie inexpedient in connection with the contradic- 
remente, unjustifiable complication of the de- 
im ite eetel consumption. it is expedient 
aodular-container type wit: for the re- 








When cfeating the @odulaf container gee tranefer white designed for opera 
tien in the regione of the Par North, South and Central Asia, it ie seceseary 
te be guided by the frequifemente on theif operating freilabiiity in the com 


preseot station system while ineuring optimal technical-economic indenee of 
the individual white. 
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of the electrical receivers of the compree- 


[Article by Ye. 8. Golubew, A. F. Shkute, Ukhte Industrial Inetitute, Minte- 


try of the Gee industry) 


IMPROVING RELIABILITY OF ELECTRICALLY DRIVEN GAS TRANSFER UNITS 
Moscow GAZOVAYA PRONYSHLANNOST' in Russian Ho 12, Dec 79 pp iini4s 
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eyetem (HEB), the electric power tranemiasion lines, imeluding a1) line 
equipment (LEP), the high-voltage distribution emf (MU VN), including the 
step-down power transformer, the low-voltage distributing wait (BU WN), the 
gee transfer white (GPA). Depending on the stated probleme, each of theese 
elements can be broken down into emailer elements of comeulidated. 


Before talking about taproving the reliability of the operation of the com 
pressor stations on the whole ae an inseparable component part of the gas 
transport system, on which the operation of the gas maine depends to «4 great 
extent, it ie necessary to determine the greatest “bottlenecks” in the eye~ 
tem. Vor thie purpose the reporting data hae been analysed from the Orgener- 
gogee for 1971-1977. it wae discovered that the greater part of the forced 
shutdowns of both the electrically driven and gae turbine unite are caused 
by interruptions in the electric power supply (eee Figure 2). 
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Figure 1. Structural reliability diagram of an electrically 
driven preseure station. 


order to discover the effect of individual elements on the operation of 


im thie article a one gee main 
(for the 1974-1977 period) where the etatict turned out to be the aoet 
representative and reliable. The total number of EP PGA operated here is 
2. 

On 285 forced shutdowns it wae ee~ 


tabi that power 
supply system, of which 92 are connected with the disappearance or collapse 
of the voltage on the of the feed (by the feed system in the 
given case we wean the to the low-voltage buses). 
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Compressor stations. 


Variation of the aumber of forced shutdowns ae 4 
yeare 


result of interruption of the electric power supply. 
electrically driven compressor stations, 2 


Figure 2. 
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Statistical and theoretical relations for the 


parameter of the flow of failures of the gee transfer unite 
with STH-4000-2 drive as « function of the operating time. 





Figure }. 
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looks like the following: 





of the unit-ehutdowne with reepect to cause 


ib 





electric tranemiesion lines 66.74, high-voltage distribution stations 9.1%, 
low-voltage distribution stations 20.2%, violation of the PTE | technica! 
operation rules) 4.0%, 


Analogous feeulte were aleo obtained with reepect to other gae maine. 


Coneequentiy, the primary eource of forced shutdowne and the weak plece in 
the electric power supply eyeteme can be considered to be the overhead elec= 
tric power tranemiesion lines. The analyeie of the causes of disconnection 
of the overhead electric power tranemiesion lines demonstrated that the 
basic part of the failures are determined by the weather=climatic factors 
and are connected with damage to them by outeide organisations, Thies, in 
turn, makes it necessary to focus special attention on the necessity for 
considering the climatic and natural conditions when designing the electric 
power supply systems. 


The consideration of the materiale of the ORCTRKAENERGO to discover the 
effect of the weather factore on the damage to the electrical equipment 
operating in various climatic sones led to the conclusion that the failure 
flow parameter for the electrical equipment operating in cold climatic sones 
is very high — with respect to individual types of equipment it exceeds the 
national average by 1.5-2 times. 


it ie known that the operating reliability of the gae transfer unite cannot 
be estimated by any one index. The gost complete reliability characteristic 
of the elements is given by the distribution lawe of ite failures and the 
recovery time. When processing the statietical data on the operating relia- 
bility of the equipment it is necessary to analyze the following: the die- 
tribution functions of the failure times, the number of failures and the 
recovery times and aleo the failure flow parameters; the average recovery 
time; the average frequency and duration of planned disconnects; accuracy 

and reliability of the statistical estimates; the dependence of the basic in- 
dexes on the operating time and the degree of assimilation in production. 


Whereas the firet six characteristics for the gas transfer unite have some 
qumerical characteristics and are partially discussed in the literature, the 
last characteristic guest be discussed separately. 


The failure flow parameter as 4 function of operating time hae the shape of 
4 monotonically decreasing curve which is approximated well by the Weibull 
distribution curve. Figure 3} shows thie relation for the gas tranefer unit 
for the STM-4000-2 drive; analogous relations were also obtained for the 
gee transfer wit with other types of drives. — transfer unit with 
the AZ~-4500-1500 drive for which the independence the failure flow pare- 
meter with regard to the operating time is characteristic, constitutes an 

is explained by the fact that the available date aade it 
possible to analyse it only in the time interval excluding the possibility 
of considering the break-in period (6-18 years). 


The nature of the relations obtained indicates that the stationary operat ing 
conditions are reached after 2-3 years (sometimes after 4 to 5 years) 
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following the date of putting the compressor inte operation, The failure 
intensity during the initial period exeeeds ite steady~etate value by 3 to 
4 times, Prequentiy the explanation for this consists in the fact that 
during the initial operating period the compressor stations operate by the 
electric power supply start up syetems. 


Consequentiy, one of the methods of improving the operating reliability of 
the compressor stations ie intensification of the construction of electric 
hetworke. 


We shall touch on the problem of the effect of the startup frequency on the 
reliability of the electrically driven gas transfor unite. Up to now this 
relation has been determined only for the gas turbine. The failure inten- 
sity of the gee tranefer unite with electric drive can be described by a 

linear equation of the type \ + 4 + bu. The values of the coefficients a 


and b are presented in the table. 


The analysis of the equations obtained indicates that there is 4 direct re- 
lation between the failure intensity and the etartup frequency of the elec- 
trically driven gae transfer unite. Here it must be noted that the STD drive 
ie the most sensitive to startups, and the AZ drive the least sensitive. 


Thus, in order to increase the operating reliability of the electrically 
driven gee transfer unite, they suet be used when the gae line is operating 
in the steady-state gode, that is, under conditions of email periodic fluc- 
tuations in output capacity. At the same time in case of 4 change in out~ 
put capacity of the gas gain, it is expedient to use the synchronous motores 
ae the primary sotore and asynchronous sotore as the peak motores to drive 
the gas transfer unite. it is of interest to investigate the joint use of 
the electricall 


compressor stations, the gore so in that the regulation of the output capa- 

city of the gas transfer unit by varying the rpm of the asynchronous elec- 

tric gotor is connected with fewer technical difficulties and lower material 
is used 





t-pk + i+ Y = win, 














= 


























/ 02 yin (b) 


Figure 4, Relative reduced expenditures ase a function of the 
relative lose from interruptions of the electric power supply. 
lL == two-wire electric power tranemission feed line; 2 <= two 
single-wire electric power tranemission feed Lines. 


Key: a. 2 * b. Y/K 


cale 


where Py is the normative efficiency of the captial investments; K is the 
capital expenditures on the electric power supply system; I are the opera~ 
ting expenses; Y are the losses from underoutput of electric power. 


When comparing the versions, the defining role is played by the capital ex- 
penditures and losses which is easily proved in an example. 


A etudy ie made of the electric power supply system in two versions: the 
compressor stations are fed over two single-wire overhead electric power 
tranemission lines and one two-wire line. The version with the two-wire 
overhead line is taken as the basic version. The increase in capital expen- 
ditures on building two single-wire overhead lines, the decrease in operat- 
ing coste in the version with the two-wire overhead line and the reliability 
characteristics of lines of beth types are taken into account. As a result 
of the calculations, the following expressions were obtained for the reduced 
expenditures: for the two-wire overhead line Z~* 0.173 + 1.46Y; for the 
single-wire overhead lines Z = 0.263K + Y. 


Electric drive of . . 
the gas transfer unit 








’ T 

AZ~4500-1500 0.0807 0. 0660 
STM-4000-2 0.2370 0.1600 
STD-4000-2 0.2700 0. 2600 





The graphical interpretation of the results of the calculation is shown in 
Figure 4, where it is obvious that the versions are equally economical for 
an annual loss of 20 to 25% of the cost of the equipment of the two-wire 
overhead line. With a smaller value of losses from underproduction of 
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electric power from the economic point of view the version with the two- 
wire overhead electric power tranemission line is more acceptable. towever, 
the problem of determining the losses for the gas tranaport enterprises 
still remains open, 


From what hae been atated it is clear that in order to ineure the required 
operating reliability of the compressor stations broad introduction of self- 
etarting of the electric motores that drive the gas tranefer unite and inten- 
sification of the electric network construction in the operating phase are 
necessary. 


In the design phase in order to ineure operating reliability of the compres- 
sor stations, careful analysis of the natural climatic and geographic fac- 
tore at the locations of the post compressor stations is required. 
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DISPERSED HYDROCARBONS ~~ PROSPECTIVE POWER SUPPLY 
Moscow GAZOVAYA PROMYSHLENNOST' in Russian No 12, Dec 79 pp 14-17 


[Article by V. I. Petrenko, 0. F. Sement'yeva, G. V. Rasesokhin, 1. A. Leont’- 
yev, V. F. Kanashuk, Yu. P. Korotayev, L. A. Il‘ chenko) 


(Text) The investigated mechaniem of displacement of disperse hydrocarbons 
can be used, in the opinion of the authors, to increase the gas, condensate 
and petroleum extraction. 


Under the conditions of the increasing worid power shortag> more and more 
attention is being given to the studies connected with the more efficient 
and complete use of the exieting and finding new sources of power. 


Up to now basic attention has been given to the hydrocarbon reserves associ- 
ated with the industrial accumulations of of1 and gas. 


In the opinion of the authors, at the present time sufficient factual ma- 
terial hae been accumulated to approach the estimation of the total extrac- 
table reserves of hydrocarbon raw material from theoretically new pointe of 
view. We are talking about disperse Liquid and gaseous hydrocarbons, by 
which we mean all of the syngenetic and epigenetic liquid and gaseous hydro- 
carbons capable of migration which are located within the sedimentary series 
of the earth's crust and are concentrated in the lithological differences in 
the collector and noncollector rocks to the argillites and clays. We have 
provisionally classified as disperse liquid hydrocarbons the residual petro- 
leum within the gas condensate deposits formed as a result of destruction 
of the petroleum deposite. 


At the present time only the oi] and gas deposits, the bituminous shales, 
Oil-bearing sande are being worked inasmcuh as, in the opinion of the major- 
ity of researchers, the disperse hydrocarbons are not of real industrial 
value. At the same time the total reserves of the disperse liquid hydro- 
carbons exceed the reserves of the hydrocarbons associated with deposits. 

The gas reserves sorbed by the rock and dissolved in groundwater are enormous. 


Approximate calculations show that the disperse liquid hydrocarbon reserves 
even within the structures of the gas and gas condensate deposits are 








commensurate with the crude hydrocarbon reserves in them calculated by the 
generally accepted procedure. This can be illustrated in the example of the 
Kushchevekoye gas condensate deposit. 


The amount of disperse organic material, chloroform bitumoid and disperse 
liquid hydrocarbons in the rock of all lithological differences within the 
etructure of thie deposit from the roof to the gae-water contact was esti- 
mated. 


The estimate wae made as follows. The results of the chemical-bicuminologi~ 
eal studies of the rock of the section revealed in the Western Caucasus foot- 
hille which are presented in reference [1] were used. Within the boundaries 
of the investigated region for the entire section as a whole the rock con- 

tains in disperse form 1.35% Cons and 0.0942% chloroform bitumoid consisting 


of approximately 45% liquid hydrocarbons. The indicated values were taken 
as the i\'tial values for estimating the amount of disperse liquid hydtocar- 
bone. 


The total volume of, rock within the ies of the Kushchevelaya 

structure ie 3.3°10° aw”; of them 1.1+109 makeup the gas~saturated col) ec- 

‘ore and 2.2°10" m°? go to the noncollectors. ror an average density of 2.4 

g/cm? the total mass of the rock will be 7.6°109 tons, including 2.6°109 

tone of collectors and 5°10" tons of noncollectors. Consequently, the fol- 
lowing ratio of the crude hydrocarbon reserves and the reserves of disperse 
liquid hydrocarbons is obtained: initial gas reserves 31.4-10" m°, initial 
condensate reserves 2:10° tons, disperse liquid hydrocarbon reserves 3.2-106 

tons. The intial condensate content in the stratal gas condensate mix was 

66 g/m’, and the amount of disperse liquid hydrocarbons for the initial 

gas reserves, 100 g/a). 


Thus, within the boundaries of the Kushchevekaya structure per 1 m of 
initial gas reserves there are 4 kg of organic material, 0.23 kg of chloro- 
form bitumoid and 0.1 kg of disperse liquid hydrocarbons. 


Considering that for 1 ao of gas there is 0.1 kg of disperse liquid hydro- 
carbons it is possible to estimate the reserves of the latter within the 
boundaries of the deposits with potential gas reserves in the USSR and the 
world. in spite of the fact that the values obtained are significant, they 
can be less than the actual values inasmuch as the disperse liquid hydrocar- 
bons within the deposits are contained in increased amounts by comparison 
with their content in the rock of the earth's crust [2]. 


The high content of disperse liquid hydrocarbons can be caused either by 
collapse of the ofl poole or continuing displacement of the liquid hydro- 
carbons from the source oil clays to the already formed gas and gas conden- 
sate poole with submersion of the structures or by the diffusion processes. 
It is aleo necessary to consider that the total reserves of the disperse 
hydrocarbons include the reserves associated with the petroleum structures 
of the sorbed gaseous hydrocarbons and aleo the disperse liquid hydrocarbons 

he gas and gas condensate deposits, the 
volumes of which have not been estimated by us. 





The Luminescent studies of cores and atudies of microsections of the rock of 
all lithological differences of the lower Cretaceous and Jurassic making up 
the sections of the productive series of nine gas condensate deposite of the 
Krasnodar Kray (Maykopskoye, Leningrad, Starominskoye, Kanevakoye, Chelbas- 
skoye, Krylovekoye, Nekrasovakoye, Yushno-Sovetekoye, Ust'=Labinekoye) per- 
formed by the authors in recent years made it possible to discover the fol- 
lowing. 


The bitumen-bearing nature of the highly permeable collectors which are gae- 
bearing, according to the existing procedure of isolation of them when cal- 
culating the gas reserves, ae 4 rule, ie insignificant. Juxtaposed with 
them are the unconditioned collectors and aleo the rock differences (includ- 
ing clay) overlapping, interbanding and underlying the gae pool have higher 
bitumen-bearing nature. A component part of the bitumens is the disperse 
liquid hydrocarbons. 


Thue, the greater part of the disperse liquid hydrocarbons is concentrated 
in the unconditioned collectors and the interlayers of the highly permeable 
rock differences, which is characteristic for the majority of regione within 
the sedimentary series (2, 3). This situation has obviously served aa the 
reason for the fact that the disperse liquid hydrocarbons are not classified 
as industrially extractable types of raw material. It must be mentioned 
that within the gas condensate deposits formed as a result of reforming of 
the ofl] pools, the largest number of disperse liquid hydrocarbons are con- 
centrated in the form of residual petroleum in the collectors (4, 5). 


The analysis of broad field geological material with respect to the gas con- 
densate deposits of the Krasnodar and Stavropol' Kraye and also other gas 

extracting regions of the country will permit a theoretically new and impor- 
tant conclusion to be drawn regarding the possibility of partial extraction 
of the disperse liquid hydrocarbone within the worked gas and gas condensate 


deposits. 


Thus, when investigating individual wells for their condensate content during 
the initial period of operation or even before the beginning of working of 
the deposits, an increased yield of stable condensate was noted, the compo- 
sition of which differed from the stratal composition. The increased yield 
of stable condensate was recorded for operation of the wells in depressions 
larger than the ordinary technological depressions. For example, for com- 
plex investigation of well No 30 of the Leningrad it with an initial 
potential Ce, content in the stratal gas of 55 en? / under individual con- 


ditions the stable condensate yield reached 59 to 75 cn3/a°. 


A similar law was observed at the Stepnovekoye, Vostochno-Kamyshanskoye and 
Orenburg fields. 


At the Starominskoye deposit a trend was observed with respect to many wells 
to sustain the stable condensate yield in the extracted gas on one level for 
a prolonged period of exploitation of then. 











The same effect was aleo noted on the acale of the fields. For example, 

additional extraction of condensate in the Leningrad field from 1960 to 1974 
amounted to 134,000 a? [6]. Thie wae caused by the fact that as the stratal 
pressure was reduced, the actual condensate extraction from the gas exceeded 
ite theoretically possible extraction for the corresponding bed and separa~ 
tion parameters (Figure 1,a). The same thing was observed in the final 

etage of the working of the Beresanakoye deposit (see Figure 1,b). With re- 
spect to the Mirnenskoye deposit, a constant increase in the stable conden- 
eate yield occurred which significantly led the increase in the stable con- 
deneate yield with a high Ce, content in the etratal gas ae a result of in- 


troduction of welle in the horizon IV (see Figure 2). 









































(b) 


Figure 1. Curves for the variation of the condensate content 
in the gas of the Leningrad (a) and the Berezanskoye (b) fields. 
l == current potential condensate content in the extracted gas; 
2 — theoretically possible condensate extraction from the gas 
for the existing separation parameters; 3 -- actual extraction 
(yield) of condensate. 


Key: a. condensate yieli, ca? /a” 
a Petratal’ ke/ 


It ie very important that the highest values of the condensate yield are 
noted with respect to the fields with partial alternation of the productive 
and nonproductive beds and active selective advance of the encroachment 
water for which intense flooding of the wells is characteristic. 


The above-described examples are explained by partial extraction during the 
process of working the deposits of disperse liquid hydrocarbons located 
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Figure 2. Dyanamice of the liquid, water and condensate yield 
with respect to the Mirnenskoye deposit. 1 -- liquid (water 
and condensate), 2 -- water; 3 -- condensate. 


Key: a. specific fluid yield, ca’ /a” 
b. years 


within the structures with pools. On the modern level of studying the given 
problem the mechanism of extraction of the disperse liquid hydrocarbons from 
the rock is represented as follows. When working the deposits to depletion, 
the stratal preseure in the most drained, usually well-permeable beds, drops 
at leading rates, and a pressure gradient that increases constantly with 
time arises between the unconditioned collectors, the low-permeable rock 
differences, including the avgiilaceous interlayers and the well-drained 
collectors. 


For the defined pressure gradients the disperse liquid hydrocarbons are 
forced out initially from the unconditioned collectors, and then from the 
argillaceous interlayers into the highly permeable beds using desorbed and 
expanding gas and also the water that is squeezed out or in pure form with 
significant saturation of the pore space of the low-permeable rock differ- 
ences by it. 


The displacement of the disperse liquid hydrocarbons arises from the fact 
that reduction of the stratal pressure in the pools reaches tens and hundreds 
of atmospheres which, in turn, leads to the corresponding increase in the 
vertical effective pressure commensurate with the increase inPressure when 
submerging the structures with the pools to greater depths during geologi- 
cal time. 











lt te necessary to Hote that the pressure gradients oocurting in the de= 
posite significantly exceed the Limiting filtration gradients even for 
elaye [7]. The ealeulated liquid hydrocarbons can theoretically be shifted 
both along and across the bedding of the low=permeable rock differences, but 
the movement along the bedding hee Limited significance. Within the de- 
posite along the bedding, large volumes of gee can move to significant die- 
tances only from the ineufficientiy drained of wadrained sones with poor 
collective properties to the well-drained sones with good collectors ae 4 
result of the pressure gradient that arices, which wae firet pointed out by 
MN. A. Berehteyn. However, he invest the croee fiewe of industrial aac 
eeecciated with the collectore and ailingly considered when calculating 
the reserves. 


The displacement of the disperse liquid hydrocarbons from the unoonditioned 
collectore and impermeable interlayers to the permeable drained bede wil) 
have predominance, a6 4 result of the fact that within the limite of even 
one deposit, ae « result of the sonuniformity of the section, the displace- 
ment tekee plece in contact areas of hundrede and thousands of equare kilo- 
meters during the entire period that the bed ie worked. Accordingly, the 
— amount of displaced diepereed liquid hydrocarbons can reach signi- 
leant values. 


The disperse liquid hydrocarbons forced into the collectors can saturate the 
gee phase of the bed and be transported in the diesolved state; be moved 
in the liquid state with significant eaturation of the pore espace of the 
collector with them; in the case of active specific water preseure they can 
be displaced by the interstitial etratal water or displaced by any artifi- 


cially pumped agent. 





The indicated mechanien of displacement of the dieperee liquid hydrocarbons 
appeare to one degree or another in 41) gas, gee condensate, gae-oil, oil- 
gee and o11 deposite. The extraction of sorbed gaseous hydrocarbons, the 
content of which in the noncollectore can reach significant amounts, can 
play @ noticeable role in « qumber of beds weing the described sechanian. 


it i@ unquestioned that the dieperee liquic hydrocarbons will play 4 sotice- 
able role primarily when working euch deposite ae Mirnenskoye, Orenburgekoye, 
Vuktyl' ekoye. 


The problem of the extraction of dieperee liquid hydrocarbons gust be con- 
sidered gore broadly. The latest studies by the authore have demonstrated 
that there is « theoretical possibility of extracting disperse liquid hydro- 
carbons within the water-bearing etructures, the bituminous nature of the 
rock within the limite of which, ae « rule, exceeds by several times the 
bituminous nature of the rock owteide the structures (2), and then aleo for 
extraction of the disperse liquid hydrocarbons outside the anticlinalse. The 
mechanien of the pressure gradient obviously can be used when working bitumi- 
shales, oil-besring sande, worked petroleum and gas-condensste deposits, 
#0 on. 

















: 


» by weing the indicated eechanion of displacement of the hydrocarbons 
the prerequisites for the organisation in the future of their ex- 
on industrial scales, which hae great national economic signifi-~ 
it te sufficient te point out that the extraction of LA of the re- 
of the disperse liquid hydrocarbons in the USSR within the limite of 
condensate deposite with explored gas reserves can yield 
hydrocerbone. 


described wechanieon of dieplacing the disperse liquid hydrocarbone aleo 
great theoretical significance, for the migration of the liquid fluide 
lumes ie observed for the firet time within the boundaries of 
the earth's crust during 4 short time period. 
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GAS RESERVE DISTRIBUTION OVER THE MEDVEZH'YE FIELD 
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[Article by Ye. M. Nanivekiy, V. 8. Maslov, T. A. Gaverilovekaya]) 


(Text) The proposed procedure for estimating the gee reserve of individual 
sections of a field considering the croseflowse permite an objective approach 
to the distribution of the samples with reepect to the bed, which increases 
the workiag efficiency and increases the gas extraction coefficient. 


The Medveah'ye gas field was put into experimental-induetrial operation in 
April 1972. With respect to condition on 1 June 1976, it wae being pumped 
tp 00 cngaattnn canto O88 eee ee PO a al ae 
wunite (UKPG). thie time, 194.8 billion = of gae or 12.6 percent of the 
deopped by 0.128 of the initial pressure and wee 107.7? be/ ; 














where p(t) and p, are the current and the initial stretel pressures, kg/cn*; 
e(p) and a, are the current and initial compressibility factors; PQ, (8) ie 
the amount of extracted gas for the time t; Pa, 1# the atmospheric pressure 








Table 1. Gas reserves found by various sethods (in billions of #) 





Method of determining gas | Total 
eserves UKPG with ree 


BOONE 


With reepect to epecifice 226 266 ' 246 270" ims 1% 





























80 85 149) 
drawn-off volumes 
With reepect to average 250 1930 186 «258 60 —4— 44 1244 
pressure of central sone 
With reepect to average 272 «138 200 295 16% 16h 164 1468 


preseure of entire sec- 
tion 


Por weighting of pressure 276 237 245 #259 170 iss 
with reepect to total 
gee extraction volume 


= 
ro 
w 
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Gas reserves found by the 155 103 i41 3O2 170 115 120 140 1246 
volumetric method 
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Stretal pressure drop ae « function of total gas extraction. 
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gee increased to 750 
Here the average 
UPG-4, 13 billion 


2, 10.6 billion 


wand 


to 1,493 billion 


with respect 





The pool of operating welle reached 6). 
J 
» URPO~1, 10.8 billion 


inning of 1976, the reserves of drawn-off 





At the 

biilien ef. 

reserves for one well 
UEPO-3, 10.8 billion 


the condition on 1 March 1976, 
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+H 


iis 3 


The enalyeie of the table dete reveale « significant difference in magnitudes 


for compar ieon. 





+5. W. Zekirov, 5. B. Lapuk, PROYEXTIROVANTYE I RAZRABOTEA GAZOVYEN MEsTO- 
ROZMDENTY (Planning, Design and Working Ges Fields), Moscow, Nedra, 1974. 





Table 2. Gas extraction er for ng /en* of atratal 
kg/om*) 


pressure drop (in billions of @ 


Sectien of Working time (end of the year) 
depooit 
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of the reserves determined by the volumetric method and the stratal pressure 
drop for various versione of ite averaging. When averaging the etratal 
as 4 who 


In order what hae been discussed, a study was made of the stratal 
pressure drop ae a function of the total gas extraction. The relations are 
presented in the figure for the investigated UKPG. Ase is obvious, they 


differ noticeably from a etraight line which is characteristic of the opera- 
or the gas regime. Thus, for UKPG-2, the rate of reduc- 
t of the etratal pressure was retarded after the extract of 10 billion 
} then again when the gas extraction reached 32 billion @’. The gas re- 
he initial section of the function p/z + £(IQ,) are 
and 


t 
to 130 billion a’, with resepet to the second section, 260 billion 


. The gee extration changed, correspondingly, by 1 kg/ of etratal 
pressure drop, which is obvious from Table 2. 


3 
2 
; 
: 


The variation of the etratal pressure drop rate is connected with expansion 
of the drainage sone of the gas pool in the vicinity of the UKPG-2 and cross 
flows of gas from the vicinity of the UKPO-3 wells. 














Gan = { te (2) 


(1) 
Key: 1. erosse flow 


where Lp” ie the resistance coefficient of the gae filtration in the bed 


and the difference of the squares of the etratal pressures of the adjacent 


For determination of the numerical values of the coefficients by and the time 
of beginning of the cross flows, the actual measurements of the etratal prea- 
eure in the operating welle were used. 


For each of the investigated UKPG, mathematical relations were selected on 
the computer for the variation of the reduced stratal pressure as a function 
of the total extraction and operating time. By extrapolation of the rela- 
tions obtained to the initial stratal pressure, the amount of crose-f lowing 
gee wae determined for the time of introduction of the ith UKPG into opera- 
tion and the corresponding time of the beginning of cross flows. The coeffi- 
cients L, were calculated by the formula 


1) (3) 


Key: 1. croseflow 


where C—O ie the amount of crose-flowed gas at the time of introduc- 


tion of the UKPG into operation; t, and t, are the times of beginning of 
croesflows and the time of introduction of the ith UKPG into operation. 


The calculation of the total amount of crose-flowing gas with respect to the 
UKPG demonstrated ite significant role in the overall extraction budget. 
Por example, in the vicinity of the UKPG-2 welle on 1 January 1976, 46.9 
billion of gas were extracted. On the same date 14.6 billion =” flowed 
into thie region from the vicinity of the UKPG-3 wells, which amount to 30% 
of the extraction. The analogous picture is aleo observed in the remaining 
operating sections. What has been discussed determines the necessity for 
considering the inf lowing gas when calculating the reserves by the stratal 
pressure drop. 


Considering what has been stated, the equation (1) aseumes the forse 


( >) (<) 
110. te dye 4 20h PsP «) 
** (4) n 


Key: «a. ext b. crosef low c. etratal 4. standard 








where LQ ia the total amount of gases flowing in and out, 


croeef low 


From equation (4) by simple transformations we obtain the formula for caleu- 
lating the gae reserves 


(5) 





Key: «4. reserves b. extracted c. crosef low 


The basic resulte of the calculations presented in Table 1 indicate that the 
maximum gas reserves of 338 billion m are concentrated in the vicinity of 
the UKPG-4 welle. The UKPG-2 and UKPG-3 have approximately equal reserves. 
The ae in the southern section of the field are equal to 931 
billion a’. 


The total drawn-off reserves in the central section amount to 630 billion a, 


The largest quantity of gas ie found at UKPG-5 and UKPG-8, and the emallest 
amount, at UKPG-7. 


On the whole, the gae reserves with respect to the worked sections are dis- 
tributed nonuniformly. Thus, the reserves in the southern section exceed by 
1.47 times the reserves of the northern section. At the same time the design 
for working the field provides for the same volumes of annual extraction of 
25-27 billion »° of gas. With respect to the found reserves such extractions 
amount to 4.3 and 2.7% for the central and southern sections, respectively. 
As we eee, in the sections of the field the degree of drainability is differ- 
ent. To eliminate the existing disproportion in the degree of working, it is 
necessary to redistribute the gas extraction proportionally to the reserves 
of the individual sections. For thie purpose the gas extraction in the 
southern section must be increased by 8 billion m per year as a result of 
more intense involvement in the working of the productive sones in the vici- 
nities of the welle of UKPG-1 and UKPG-4. In order to increase the gas ex- 
traction in these regions, it is necessary to drill 12 more operating welle 
each. it is expedient to place these welle in the peripheral sone, which 
will ineure more intense involvement of them in the operation and, conse- 
quently, an increase in the coefficients of the industrial gas extraction 

of the given sections. 


COPYRIGHT: Lzdatel'stvo 'Wedral"Garovaya promyshlennost", 1979. 
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SIBERIAN DRILLING OPERATIONS ; PRESSURE DROP 
Moscow BURENIYE in Russian No 2, Feb 80 pp 16-18 
[article by A. P. Pestrov and V. V. Filin, Yugenekneft' Association) 


(Text) The profile of the grow of o11 fields in the Central Ob' region 
(Tyumenskaya Oblast), which include the Ust'-Balyk and the Yushno-Surgut, 
is represented mainly by rock of soft and medium hardness with die hardness 
of peh * 50-60 kgf/om2 (1, 2). The rock is conditionally divided into five 
benches according to physicomechanical properties--drillability--in the 
geclogical profile of these fields (2, 3). The fields are drilled by the 
turbine method using water-jet bite. 


The practice of drilling with jet bite in the Central Ob' region confirms 
the high efficiency of using these bite with relatively low pressure 
dropse--20-30 kgf/cm2--in then. 


Tt is known that the main operating indicators of jet bite increase signif- 
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* product of drilling mud flow rate by the flow rate from the bit nozzle. 


Key: 
1. Rock benches 
2. Conditional interval by drillability, = 
3. Drilling mud flow rate, liters/second 
4. Pressure drop in bit, kgf/cm? 
5. Plow rate from bit nozzles, a/s 
6. MWydraulic output achieved in bit, hp 
7. ‘Ompect force of liquid jet, liters/s-m/s 


Grilling mud through the turbodrill shaft are presented in Table 1. (The 
date in the numerator refer to the Ust'-Balyk and those in the denominator 
refer to the Yuzhno-Surgut fields in all the tables). 


The drill string was configured from 147-mm pipe with wall thickness of 11 
mm and 127mm TBPV steel pipe with wall thickness of 9 mm and length of 

650-750 meters, 176-mm UBT pipe 12 meters long and 190 X 90-mm LST pipe with 
sintering device 12 meters long and a turbodrill having stabilizer and 

calibrator. SK-148GV, 1K-21482G, Sh-215.9MZGV, Sh-215.99GN and Sh-215.98zGN 
bite were used as the rock-crushing tools. Water was used to flush the 

welle at the interval of 400-1,200 meters and drilling mud with density of 
1.06-1.18 g/cm? was used at lower levels. The axial load which wae selected 
from calculation to achieve maximum current mechanica) dGrii.ing rate varied 
within the range from 12-14 t-f in the upper intervals to 1%20 t-f in the 
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Conditional interval by drillability, = 

Mean operating indicators of one bit 
Variation of bit operating indicators, percent 
Pressure of 180-220 kgf/cm? at pump throwout 
Pressure of 150-160 kgf/cm? at pump throw? < 
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The comparative operating indicators of bits by rock benches when drilling 
with increased and ordinary pressures at the pump throwout are presented 
in Table 2. The depth of the welle drilled with increased pressure drops 
was equal to 2,505 and 2,559 and that of welle drilled at ordinary pres- 
sures was 2,436 and 2,552 meters, respectively at the Ust'-Balyk 
Yuzhno-Surgut fields. 





and 
Drilling the welle with increased pressures at the pump throwout also 
contributed to an increase of regular, technical and commercial rates 
(Table 3). 


As indicated by inspection of bits operated at increased pressure drops on 
the bit, clogging of the cutters and formation of seals were not observed 
or were insignificant when drilling in rock benches I and III. This fact 
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“6. 
Key: 
l. Indicators 6. Commercial rate, m/stage- 
2. At pressure on pump throwout month 
3}. Variation of indicators, percent 7. Ordinary rate, m/hr 
4. 150-160 kgf/em? 8. Technical rate, m/stage- 
5. 180-220 kgf/cm? month 


indicates improvement of cleaning the bottom and the rock-crushing tool of 
slurry since seal-formation and clogging of the cutters are observed when 
the bits are operated in an industrial volume at ordinary pressure drops 
on them. Similar results were also achieved when drilling at the Samotilor 
field (5). 


Analysis of the experimental data for 25 drilled wells showed that the jet 
assembly and nozzle of bits did not break down with pressure drops up to 
120-125 kgf/cm? on the bit with 98 percent hollowing of their total number 
when specific conditions were observed (4). 


The time expenditures for repair-preventive maintenance operations were 
recorded during experimental drilling. This time was taken into account 
for °7 wells drilled at ordinary pressures and for 12 wells drilled at in- 
creased pressures. Data on the repair carried out for types of work are 


presented in Table 4. 


Tt is obvious from the data given in Table 4 that the number of repair 
operations and time expenditures on time increase almost twofold when the 
working pressure on the pump throwout is increased from 150-160 to 200- 
220 kgf/cm2. 


This significant increase of time expenditures for repair operations is 
explained only by damage to the manifold and other assemblies of the surf- 
ace part of the circulating system. The remaining types of repair and 
preventive maintenance operations are practically independe..t of the pres- 
sure increase in the circulating system. Failure of the assemblies and 
parte of the surface part is explained by the low quality of the materials 
used and the insufficiently high technical level of equipment installation. 
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Table 4 
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Key: 
1. Assembly to be repaired--type of repair 
2. At — on pump throwout 
3. 

4. WNumber of repairs 

5. Time expenditures 

6. Manifold--welding at damaged points, replacement of rubber seals 
and 80 on 

7. Riser, Grilling holes and swivel--replacement of packing and 
stuffing boxes 

8. Pneumatic slide valves--replacement of seats 

9. Total 


Thus, an increase of pressure drop in the bit from 20-30 to 50-120 kgf/cm? 
contributes to improvement of the technical and economic indicators of 
well-drilling--sinking to the bit, mechanical, ordinary, technical 
commercial rates, which is explained by the more effective cleaning of the 
bit and bottom of the well of drilled-out rock. The required pressure drop 
in the bit during the entire run is maintained due to the wear resistance 
of the nozzles and of the jet assemblies of the bits used themselves. 
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{article by A. i. Srinteev, ¥. G. Gusev, Vv. I. Silayev and B. K. Chelombi- 
yev, Pyatigore’ Branch of SevKaviIPIneft' and Stavropol 'neftegas 
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The resulte of the 


The content of alkaline 


reagent with L-? in the Grliling @ude varied from 10 to 100 percent with 


freepect to the volume of etabilieed mineralized euepension. 
The optimum L-? concentration ie 30-35 


The quality and physicochemical properties of the superheavy mude and their 
thermal and salt stability were judged by the production indicators meae~ 


Ae can be seen from the table, « ) percent bentonite concentration in 
superheavy mud with etabilisation of the bentonite seuepension by 2.5°).0 


2.5 and 3.0 percent bentonite suspensions, etabilieed by 1.5, 2.0, 2.5 


Superheavy drilling mude of different compositions containing 1.5, 2.0, 


and 1.0 percent M¥Te-600, were lavestigqated. 
ured before and after 6-hour heat treatment at 150°C, 
investigations are preser.ed in the table. 
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[Key Continued from preceding page): 


14. Galine ) pereent bentonite euepension with 2.5 percent MfTe-600 
* 20 peroent alkaline bv? + barite 

iS. Galine 25 percent bentonite euspension with ) percent MiTe-600 
* 20 peroent aikaline Le? * barite 


eeeentially head no effect on the indicatore of the technological proper 
ties of the ow, 


The coset of the new superheavy Grilling mud ie @uch lees than that of mud 
with lead concentrate, The saving comprises 230-235 rubles per i #? with 
preperation of the mud sione. 


i. Orinteev, A. t., ¥. @. Gueew et a1, “Superheavy Drilling Mud,” mTS, 
SER. SURENTYE, No 6, Moscow, VNITORNWG, 1976. 


2. Lasik, Ya. et a1, “The Effect of Polysaccharides on Structure-Pormation 
Processes and the Stability of an Aqueous Diepersion of Montmori) lon- 


ite,” in Dieperenyye sietery v burenii” (Diepereed Systeme in Drilling), 
ted-wo Weukows Gumka, 197). 


COPYRIGHT: Veesoyuenyy nauchno-liesledovatel'skiy inetitut orcanissteii, 
uprevieniys | ekonomiki neftegasovoy pramyehiennosti (VNITONNG), 1980 


6521 
cao: i822 








vupe 622. 24,063:571.64 








"] 
i 











* 
287 








He 





; 





. 


. 
i 











$3] 
FETE 
Ezists 


343 








sf 
il 


J 


J 
J 
27 





iil 


41 











while Qhe weight of collapeed particles from epecimens placed in a one- 
percent eluminum sulfate solution comprised )-6 percent of the initial 
weight of the specimen. At the same time, when these specimens were aged 
in @ One~percent calcium chloride solution, the weight of the collapsed 
particles comprised 17-20 percent. 


Heavy Oll~emulsion polymer mud ueed when drilling welle No } and /-fvay to 
@ depth of 4,300 and 4,51) meters, reepectively, provided good indicators. 
The low values of water yield and the significant increase in the density 
of thie eolution ensured successful testing without complications in the 
intervals of },400-4,300 meters in well )-Bvay and },414-4,511 meters in 
well ?-®vay. 


The of11 content in the drilling mud was maintained at 17-20 percent when 
Grilling the indicated intervals. The mud was stabilized by effective 
water yield reducers (metas and MfTe-600), which provide a low level of 
water yield of the drilling mud and stability of the technological paran- 
eters Guring drilling. Witroglycerine and okxy) were used as viscosity 
reducer. The positive experience of drilling welle } and ?-Bvay showed 
that oll-emulsion mud stabilised by scrylic copolymers and made heavy in 
time to the required density, provides successful drilling of welle in un- 
stable clay masses. 


Practically 411 wells whose profile includes unstable clay deposits are 
now Grilled by using sud of the given type. 


The resulte of experimental-industrial use of mude based on invert emul- 
sions merit attention. Four welle: Wo 90-Odoptu, No 1546-Te. Okha, No 
6-8. Val, and No 176-Tungor, were drilled by using then. 


The main purpose of the BIER teste at well 90-Odoptu was to determine the 
effectiveness of using the given systems when drilling seizure-hezardous 
intervele. The profile of the Odoptu area is complicated by permeable 

of the drilling and casing etrings. 
are largely sloping and the angles of inclination 
igures usually occur during cooling of the 
Grill etring without movement in the well even for a short time (5-10 


| 
| 


f 


the surface equipment failed during operation, the drill string was in 
well without rotation and flushing for 15 hours, while the 146-mm 





The purpose of using BIER when drilling well S-". Val wae to determine the 
effectiveness of using the given systems when drilling intervals which have 
@ tendency toward crumbling and collapse. Orill wae carried out in the 
interval o 


sinking at the same level, Wille 
the 2.5-fold. All the welle drilled prior to 
thie were not brought to the design depths due to crumbling and collapses 


$ 
2 


use of BIER are their relatively high cost, 
fficulties related to utilization after drilling and also 
to lack of roads and the long distances 
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to utilize the mud replaced (50 percent), a reduction of idle 
drilling equipment during preparation of the BIER and re- 

of one mud by another, which in the final analysis leads to «a 
reduction of the cost of the BIER. 


i 
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Ube 622.245.) 
CEMENT ING TECHNOLOGY IN FIELDS WITH ABNORMALLY HIGH BED PRESSURE 
Moscow BURENTYE in Russian Wo 2, Feb 80 pp 293) 


[Article by A. A. Teybin, A. A. Gayworonekiy, 8. NH. Teayev and G. A. 
Pakhourin, VNII8T and Turkmenneft' Association) 


(Text) Gas and o11 shows in the epace of welle outeide the pipe are typi- 


One of the main reasons for the development of these shows during O8Ts, as 


is known, ie a drop of active hydrostatic pressure of the plugging mud 
column to the walle of the well during hardening.* 


Significant structural changes (mainly during the period preceding the begin- 
ning of seizure) occur after completion of pumping the plugging mud into 
the left at rest, which accelerates 


: 
; 
i 
t 


ich the hydrostatic pressure of the cement mortar col- 
Gecreased to the pressure created by « water columm similar in height 





“a. A. Gayvoronekiy, “Raschet i tekhnologiya krepleniya neftyanykh 1 gazo- 
vykh skvagzhin” (Calculation and Technique of Strengthening O11 and Gas 
Wells), Moscow, Nedra, 1969. 











wae determined at VNITNT [All-Union Seientific Research Inetitute for 
Drilling Techniques) for plugging mude of more than 20 formulas. 
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of Ty increases 1. 5-1.6-fold in cement mortar of the Vol'skiy Plant with 
v/Te = 0.5 due to additives of 0.1-0.2 percent MTs with elight variation 
by 
ie 


of the setting times, while it decreases 


by edditione of calcium chloride, KiTs 
ively, when 2-5 percent calcium chioride 


Ruperimente showed that the value of Ty 


ter the plug- 
of densities of the 
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Gelivery line is being opened was closed immediately after the calculated 
volume of cementation mud had been pumped in, After completion of prep- 
aratory work, the preventer was opened, simultaneously turning on the unit 
for pressing the separating plug with subsequent start of all the unite 
which deliver the pressing fluid. 


In the final stage of pressing down the cementation mud, the last 5-6 m! of 
pressing fluid is pumped at reduced flow rate and with stope for 5-10 min- 
utes to bring the total cementation time close to the time of initial set- 
ting of the cementation mud. Cementation is completed if further pressing 
ie impossible (a sharp increase of pressure in the cementation unite in the 
absence of delivery according to the readings of the SKTs-2m). 


When the “stop” moment is achieved in thie manner, sufficiently reliable 
data on the time of the beginning of setting of the cementation mud and 
consequently the time of the beginning of a decrease of counterpressure of 
the cementation mud column to gas, o11 and water shows are obtained. A 
pressure (with regard to the pressure of the hydraulic rupture of the beds), 
which has increased in stages in time while maintaining conditions so that 
the total pressure on the beds in the interval of a rise of the cementation 
mud remained constant, is created in the space around the pipe immediately 
after completion of cementation to compensate for the decrease of this 
counterpressure at the wellhesd. The pressure at the wellhead in the space 
around the pipe is released upon completion of the O2Ts. 


A 245-mm intermediate string lowered to a depth of 3,200 meters was cemented 
in well 4-Adzhiyab — to the indicated technique. The drilling mud 
had density of 2.20 g/cem’. The cementation mud with average denrity of 
2.23 g/cm), prepared from UTsG-2 cement, according to the readings of a 
KTe-} consistometer while maintaining counterpressure on the bed and at 
existing temperature, retained mobiiity for two hours. SVK was used as a 
setting retarding agent. The last portion of cement was mixed in sea water 
without @ setting retardant and the mobility of the mud 1.25 hours. 


was 
Cementation was carried out without a separating plug. The 
ly pressed at productivity of 30-35 liters per second. The productivity of 
the unite was then reduced to 10 liters per second to bring 
mentation time closer to the time of the beginning of 
mentation mud. However, the press-down pressure was not increased. All 
the unite were then stopped and aging was carried ou 
after which pressing was resumed. Again no increase in ob- 
served. ‘Similar aging was repeated for 10 minutes. The increase of press- 
ure after restoration of circulation indicated the presence of setting of 
the cement mortar. 


t 
7 


Pumping of the pressing fluid was stopped when pressure of 180 kgf/cm? was 
reached. 


The preventer was closed and an increase of pressure every five minutes was 
begun to 30-35 kgf/cm? until a pressure of 170 kgf/cm? was achieved, which 
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corresponded approximately to the difference between the expected bed 
pressure and bottom pressure created by the water column. A cement column 
50 meters high wae left in the casing etring. 


More than 10 intermediate columns were cemented at the Turkmenne{t' Associ- 
ation scoording to the given technique. There were no shows in the space 
of cemented welle around the pipe in all cases of using this technique. 
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FUELS 


URENGOY DEPOSIT YIELDS GAS CONDENSATE 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 24 Feb 80 p 1 


Larticle by TASS correspondent, Urengoy: "Difficult Bed") 


[Text] A mighty flow of gas condensate has been obtained for the fimt 
time at the Urengoy 4 t from a depth of 3,560 meters, 


The Urengoy stretches over 100 kilometers from north to south in swampy 
tunira. This year it should provide practically all the additional out- 
put of natural gas in the country. Here over 10 deposits of "blue fuel,” 
located in “levels” have already been discovered, And now there is a 

new Urengoy level. 


The road to it was long and hard. The prospectors of the depths coped 
successfully with the permafrost, and at a depth of three kilometers 
they uncovered new deposits with fuel. But it was not possible to pene- 
trate any deeper than 3,500 meters. The guilty factor in the failure 
turned out to be the anomalously high bed pressure--up to now such a 
phenomenon had not been encountered in the gone of Western Siberia. 


Everything was repeated this time too. But the drillers had taken into 
account the experience of their colleagues. When samples of dense clays, 
dar,-gray in color--the forerunners of higher pressure here--were raised 
from a depth of 3,500 meters, the drilling speed was decreased. The bed 
pressure was measured: it came to over 600 atmospheres. Such a hurricane 
force still did not subdue the Tyumen’ prospectors of the deptis, 


The Siberians took a long time sorting out the “keys” to this bed. They 

ly closed the well twice. They used especially tough drille, the 
most unusual fillers. And when the bed was subjued, they continued drilling 
to the 3,708 meters mark. Special studies showed: the new bed had a high 
content of gas condensate. 














"The discovery of the new complex males it possible to strengthen the 

gas condensate base of Urengoy,” said the deputy chief of the All-Union 
Tyumen'gasprom Industrial Association, L. Kosukhin, “Now we are preparing 
for industrial extraction of this important raw mterial.” 


This year the Tyumen’ geologists will drill 1,250,000 meters of exploratory 
Wells, over one and a half times more than last year's figure, This 
means there will be new discoveries, 
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OIL PRODUCTION DISRUPTED AT LENINNEFT' FIELDS 
Baku VYOHKA in Russian 27 Mar 80 p 3 


| Letter by A. Amirov, foreman, and Abdul Alekper ogly and BE. Alisafazade, 
operators in the shop for extraction of o11 and gas, Na 6, Leninneft' NODU, 


and commentary V. Gol*tsev: “Who is Responsible for the Disruption in 
O11 Extraction?” 


L Tex t| Letter 


The collective of our shop No. 6 for tion of ofl and gas, just as 
Steal oil fields of the Leninneft' NGDU | 011 and Gas Extracting Administra- 
tion|, is working the oldest oi] sites in the country. The beds here 

are greatly depleted and, in order to extract fuel from them it is necessary 
to expend a great deal of labor, knowledge and energy. But our collective, 
overcoming the difficulties, is successfully fulfilling the plans and the 
pledges made. last year we extracted about 800 tons of liquid fuel above 
the assignment. 


We have made a good start this year, too. Having started a shock watch 
in honor of the 110th anniversary since the birth of V.I. Lenin, the 60th 
anniversary of Soviet Azerbaijan and the formation of the Communist Party 
of the republic, the oil workers are persistently seeking and putting 

new reserves into operation, they are carrying out different geological 
and technical measures which will provide the maximum yield of the oil 
bed. Our efforts have brought good results. In the past two months 

more than 40 tons of oil were extracted to the credit of the pledges mde, 
ami by the glorious anniversaries we intend to pump into the reservoirs 
at least another 50 tons of fuel above the plan. However our plans at 
present are under the threat of being disrupted. Why is this? We will 
say it frankly: it is due to the regular suspension in the supply of electric 
power, Here are some specific examples. 


On the 10th of March all 235 wells of the field were stopped due to the 
lack of current. There was no electric power for 25 minutes, and when 
it was supplied it turned out that the operation of 14 wells with a daily 
yield of 32 tons of ofl had complications, 








There was also a disconnection of the electric power on 15 Marchi there 

were two stoppages of welle for 10 minutes each, Thies tine there were 

——— in the operation of 1) wells with an average dally yield of 
tone of oil, 


But we suffered the greatest damage on 17 Maroh, when at various times of 
the day “Aaglavenergo” disconnected our facility three times for a total 
of WD minutes, 


Interruptions in the electrical ge fe — faci ities also coourred on 
16 March. The total losses of of] in four daye came 


2s 


addition, mny welle reduced their yields, ani went 
ventive repairs, 












in well No, 2105, which had stably pumped 
hecessary to seni people here to remove the pump. 
days all six brigades for 
were engaged in wt Y- 

of electric power, Ani squventel @ tnen 
@eological-technical measures from 
producing a 10-ton daily increase 


Now each of us is applying all of our effort 1 

to the optimum technological operating 

insure fulfillment of the plan and the pleiges 
ha 





The VYSHKA corresponient showed this letter 
technical division of the Leninneft’ 01) ani Gas 


N. Manyukhin. 


“All that is written there is absolutely correct, 
of the wells due to 














However it ie not just a matter of the clear losses of fuel, At the old 
sites, where there is a @reat deal of sand in the output of the wells, 
ary unforeseen stoppage, a6 is correctly noted in the letter of the oil 
field workers, causes serious complications: large sand plugs are formed, 
the deep pumps «0 out of order, the electric motors burn out, It te 
neoeseary to expend a great deal of money and labor of people in order 
to restore the former operating regimes, 


We were interested in how matters stand regarding electrical supply in 
other of] and gas extracting administrations of Asneft'. The chief of 
the division of min power engineering of the association V, Dahamlov 
said that short-term interruptions in the ly of power were also observed 
in the Siasaineft', Asisbekovneft', Neftechalaneft' ani other administra~ 
tions, In Ordshonikidseneft’, for inetance, in March shut-offs of slec- 
tric power occurred 13 times, The overall losses of of] came to 1,100 tons, 
In addition, 4§ electric motors broke down, including three motors with 





The fesse enterprises are bearing serious losses, In the Neftechalinsk 
UBR | Drilling Aiministration], as a mle, every day in the morning and 
evening five-six boreholes stani idle. On 15 March there was a 15-minute 
stoppage in the supply of electric power to drillholes of the Siagan' 
Drilling Administration which are located in the mountain region of 
Zagly-Zeyv. Due to disconnections of electric power in the course of 
whole days sometimes the drillholes of the Gobustan Drilling Admini- 
stration in Zardob stand idle, and this hapens for several hours during 
the day in Muradkianly and at other projects. All this has led to the 
point where the drillers of Agneft' lost more than 1,000 meters of 
tunneling in March, and the losses came to over 28,000 rubles, 


Thene are figures which should be given some thought in Agglavenergo. 

It mint be assumed that the people's controllers will also take effective 
measures here in order to bring order to their own business, to insure 
uninterrupted supply of electric power to the oil workers, to insure 
norm l operation of the oil] fields and drilling enterprises. 
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GAS LINE CONSTRUCTION ENCOUNTERS SOME DELAYS 
Hoscow PRAVDA in Russian 3 Feb 80 p 3 


[article ty Yurty Kas'mins “nergy of the Depths”) 


Text) Gas is a priceless gift of nature, Today the operation of intus- 
Gee en nee eee ee tude of the peuple — 
without this high-quality energy carrier and very valuable chemical raw 
mterial. last year 407 billion cuble meters of the “blue gold” were 
supplied to the country's national economy. The increase in extraction 
came to over ® billion cubie meters. 


pe conte’ @ (eee eee Se ee 
four years of five-year » Tollers in the sector were warmly con- 
aratulated on their victory by comrade L,I. Breshnev. 


yyy tion of all units of the Unified System of Gas Supply 
for the R will depemi in the final year of the five-year plan also 
on the ability of the operators ani builders to concentrate their forces 
on the main underway projects, One of these is the unferground transport 
system from Urengoy to Chelyabinsk. Here it is necessary even in February 
to put into tion three compressor stations, ani crossings a@oss 
the Irtyoh Salys rivers. And in the second quarter labor-intensive 
crossings through the Ob’, Irtysh and Bol'shoy Yugan should be put 
operation, along with the second line of the unierground Urengoy-Vyngapur 
artery. 


Today the collectives of the Ministry of tructi 
Industry Enterprises are stri 


3 











Tt must be remembered: rapid bri ap, of pondaete Sa) om Oe ee 
population centers to the planned limite is conditioned to a significant 
degree by the creation of normal living amenities for the collectives 
engaged in servicing the underground lines, But here the worker settie~ 
nente for the operations personne] are being erected in the last phase, 


A no lene taportant task for this year is the creation of the necessary 
reserve of capacities for reliable supply of for the country in the 
Lith Five-Year Plan, The construction site of the gas industry has been 


extenmied broadly to the vast of Siberia ani Central Asia, the 
Volga region, the ami the North, The min direction of 
operations ie a many- transport system of gas pipelines fron 


Urengoy to Punga to Ukhta to Gryasovete to Tor#hok, Namely here wil) 
oe Sear. Cee SS Sa for a successful start in the llth Five- 
ear ‘ 


The gas workers have resolved to complete the 10th Five-Year Plan on 
15 a ~ amd to produce 3} billion cuble meters of “blue gold" above the 
annual plan. 


We wish ther success! 
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8 VESSEL REPORTS FOR CASPIAN DRILLING 
Homoow PRAVDA in Russian 10 Mar 8 p 1 
Lartiole: “From the Bottom of the Gaspian”] 


| Text | 





A new specialised ship, capable of X at depths of 900-600 meters 
using a hose-cable, is proceeding to the Aprelya” of] and gas deposit 
in the Gaspian (Averbaijan SSR) for drilling. The drilling on the new 
ship will be performed by an advanced brigade of drillers headed by 

v. ones. In the photo: the ship, “Spetesuino-1" goes out to sea. 
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